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(7 1) We, IMI Santon Limited, a 
British Company, of Somerton Works, New- 
porth. Monmouthshire, do hereby declare 
the invention, for which we pray that a 
patent may be granted to us, and the method 
by which it is to be performed, to be par- 
ticularly described in and by the following 
statement: — 

This invention relates to rotary electric 
switches of the type in which switching mem- 
bers are enclosed within casings which are 
located axially along a driven rotary spindle 
and are provided with an indexing mech- 
anism which, upon rotation of the driven 
spindle, coacts with any one of a plurality 
of indexing stops to lock the indexing mech- 
anism and thus the driven spindle in any 
one of a plurality of rotary switch positions, 
and a release and driving mechanism oper- 
ated by a driving rotary spindle to release 
the indexing mechanism from a locked posi- 
tion with a stop and then to turn the driven 
spindle round the indexing mechanism until 
the mechanism is locked in a new rotary 
switch position by engagement with another 
stop. 

In conventional switches of the type des- 
cribed, the indexing mechanism comprises 
a locking spring of split ring form with 
spaced apart resilient ends which are turned 
out of the plane of the spring and these ends 
engage the indexing stops. It is found that 
the most suitable material for making these 
locking springs is phosphor bronze which 
is very costiy material and it has been found 
that when other materials have been used as 
alternatives that the resultant disadvantages 
have shown that phosphor bronze is the only 
material which is practicable. Apart from this 
cost in material, it is known that switches 
incorporating these phosphor bronze locking 
springs need individual attention to ensure 
that each of the locking springs operates in 
a positive manner in the particular switch to 
which it is fitted. Of particular imnortance 
is the determination of the angle of the ends 
of each spring with regard to the stops t-hem- 
selves and final adjustment may be required 
to individual switches before they operate 



in a satisfactory manner. This, of course, 50 
increases the labour costs. Another dis- 
advantage is that because of the construc- 
tional features of the mechanism, a lot of 
resistance to positive operation is provided 
by friction between the indexing spring and 55 
parts of the housing. It is clear that this 
resistance operates against positive action of 
the spring. 

The present invention is an improvement 
in or modification of the invention described 60 
in the patent specification of Patent No. 
1 342 392. The said specification relates to a 
switch of the type described having an in- 
dexing mechanism comprising at least one 
indexing element movable radially in a guide 65 
secured to the driven spindle and element 
spring means urging the element in a radi- 
ally outwards direction, the element engaging 
one of a plurality of stops when disposed 
in a radially outward position by the element 70 
spring means, and the release and driving 
mechanism comprises at least one release 
element, the or each release element being 
rotatable by a driving spindle and engage- 
able during its rotation with an abutment on 75 
the or each indexing element to urge the in- 
dexing element radially inwards against the 
action of the element spring means, and a 
driving spring which is strained during rota- 
tion of the release element and causes the 80 
indexing element and the driven spindle to 
rotate after movement of the indexing ele- 
ment radially inwards away from one stop, 
rotation ceasing when the indexing element 
engages another stop. 85 

In the said specification there is des- 
cribed a switch of which the indexing ele- 
ments have their radially outward ends pro- 
vided with chamfered edges to enable the 
elements to line themselves accurately 90 
through slots provided between circumferen- 
tially spaced arcuate flanges of a stop plate 
wherebv each side of a slot forms a stop 
for an indexing element. 

In use of such a switch as described, an 95 
indexing element is rotated under the effect 
of the driving spring from one switch posi- 
tion to another. As the element approaches a 
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selected switch position, the radially outer 
and chamfered end of the element begins to 
enter the appropriate slot. Hov/ever, be- 
cause of the chamfered edge on the shoulder 
5 of the element facing in the direction of 
rotation and the force of the driving spring, 
there is a tendency for the element to partly 
enter tiie slot but immediately to move out 
again thereby riding over and beyond the 
10 slot. 

An object of the present invention is to 
minimise the tendency for the indexing ele- 
ment to move beyond a desired selected 
position. 

1 5 According to the present invention, a 
switch of the type described has an 
indexing mechanism comprising at least 
one indexing element movable radially in 
a guide secured to the driven spindle and 

20 element spring means urging the element in 
a radially outwards direction, the element 
engaging one of a plurality of stops v/hen 
disposed in a radially outward position by 
the element spring means, the radially outer 

25 end portion of the indexing element com- 
prising a stop-engaging surface on one side of 
the element which is substantially parallel 
with the direction of radial movement of the 
element, and the opposite side of the element 

30 being chamfered to facDitate engagement of 
the end portion with a stop, and the release 
and driving mechanism comprises a release 
member which is rotatable by the driving 
spindle in a direction such that the stop 

35 engaging surface of the indexing element is 
facing in the said direction of rotation, tlie 
release member being engageable during its 
rotation with an abutment on the or each 
indexing element to urge the indexing ele- 

40 ment radially inwards against the action of 
the element spring means, and a driving 
spring v/hich is strained during rotation of 
the release member and causes the indexing 
element and the driven spindle to rotate 

45 after movement of the indexing element radi- 
ally inwards away from one stop, rotation 
ceasing when the indexing element engages 
another stop by movement of the element 
radially outv/ards to bring the stop-engaging 

50 surface into engagement with said otiier 
stop. 

In order to facilitate actuation of the in- 
dexing mechanism in both directions of 
spindle rotation it is advantageous that the 
55 mechanism comprises two indexing elements 
at diametrically opposed positions with the 
stop-engaging surfaces of the elements fac- 
ing in opposite directions of rotation of the 
spindles. 

60 Preferably the release member coacts with 
the indexing elements by cam means to urge 
the indexing elements radially inwards. 

One embodiment of the invention will now 
be described, by way of example, with 



reference to the accompanying drawings, in 65 
which : 

Figure 1 is an axial cross-sectional view 
along line I — I of Figure 2 of part of a 
switch showing the driving and indexing 
mechanisms with part of a release and driv- 70 
ing mechanism omitted; 

Figure 2 is a lateral cross-sectional view* 
in the direction of arrow 'A' in Figure 1 
of a driving mechanism and indexing ele- 
ments of the indexing mechanism locked in 75 
position by stops; 

Figure 3 is an eievational view showing 
part of the release and driving mechanism 
omitted from Figure 1; 

Figure 4 is a lateral cross-sectional view 80 
in the direction of arrow *B' of parts shown 
in Figure 3; 

Figure 5 is a lateral cross-sectional view 
similar to Figure 2 and showing part of the 
release mechanism contacting an abutment 85 
of an indexing element when commencing to 
move the element from the top, and 

Figure 6 is a plan view of an indexing 
element. 

As shov/n in Figure 1, a rotary electric 90 
switch com.prises an assembly of casings 1 
enclosing switching members, the casings be- 
ing disposed axially of one another along a 
driven spindle 2. At the end end of the As- 
sembly of casings, a flanged housing 3 is 95 
mounted and a cover 4 encloses the switch 
indexing mechanism 5 which is housing by 
the housing 3. 

The indexing mechanism 5 comprises two 
indexing elements in the form of bolts 6a 100 
and 6b of rectangular cross-section and 
which are diametrically opposed with respect 
to the axis of rotation of the driven spindle 
2 and are slidable within complementary 
shaped recesses 7 formed in a guide consti- 105 
tuted by a carrier plate 8 which is secured 
to the driven spindle 2. Spring means in the 
form of compression springs 9 are engaged 
against the inner ends of the recesses 7 and 
operate in bores 10 of the two bolts 6a, 6b, 110 
to urge them radially outwards along the 
recesses 7. The radially outer end portion of 
each bolt (Figures 2 and 6) has a stop-engag- 
ing surface 1 1 on one side of the bolt which 
faces in one direction of rotation of the 115 
spindle 2, and the opposite side 12 of the bolt 
has chamfers 13. 14 to form a tapering end 
portion. In this embodiment the chamfer 13 
forms an angle of 150° with the side 12, and 
the chamfer 14 forms an angle of 120*^ with 120 
the side 12, the chamfer 14 leaving a land 
15 which lies at 90° to the side 11. The 
chamfers enable the bolts to enter slots 16 
provided at four positions in the inner sur- 
face 17 of an annular stop plate 18 which is 125 
mounted upon the housing 3. The sides df 
the slots 16 provide a bearing surface and a 
stop for the bolts 6a. 6b, Conveniently the 
stop plate 18 may be cast from an aluminium 
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alloy. It will be seen from Figure 2 of the 
drawings that the two baits 6a, 6b have their 
stop-engaging surfaces 11 facing in opposite 
directions of rotation of the spindle 2. Each 
5 bolt has an axially extending abutment in 
the form of a peg 19. 

A cover plate 20 is secured to the driven 
spindle 2 and extends across the recesses 7 
in the carrier plate 8 thereby retaining the 
10 bolts in the recesses. The. plate 20 includes 
two axially extending ears 21, 21a conven- 
ientiy formed by lancing and bending por- 
tions of the plate. 
A release and driving mechanism for the 
15 driven spindle 2 comprises a bolt release 
member 22 (Figures 3 and 4) which is of 
composite construction and comprises an 
end plate 23 secured to a driving spindle 24 
which extends through the cover 4. The 
20 plate has two axially extending lugs 25 and 
two cam plates 26 as shown in Figure 4. It 
will be seen that each cam plate comprises 
two inclined wings 27. The bolt release mem- 
ber is completed by the provision of a sup- 
25 port ring 28 welded to the lugs 25 and plates 
26. The release member is contained with- 
in the cover 4 and the wings 27 extend into 
the same radial plane as the pegs 19 of the 
bolts 6a, 6b, As shown in Figure 5, the posi- 
30 tion and angular relationship of the wings 
27 is arranged so that rotation of the mem- 
ber 22 will cause the radially inner surfaces 
of the wings to co-act with the pegs 19 and 
move the bolts 6a, 6b radially inwardly 
35 against the force of the springs 9. An operat- 
ing handle 29 is mounted on the outer end of 
the driving spindle 24. 

The release and driving mechanism also 
comprises two driving springs 30 each of 
40 which is a spiral torsion spring, the centre of 
which is secured to a bush 31 of square ex- 
ternal profile and which is freely rotatably 
mounted upon a cylindrical extension 32 
of the driven spindle 2. The springs are 
45 axially superimposed upon one another as 
shown in Figure 2. The outer ends of the 
springs are shaped into hooks 33. Axially 
disposed between the two springs, there are 
two arms 34, 35 mounted on the bush 31. 
50 the arm 34 having a square bore so as to be 
non-rotatable relative to the bush, and the 
arm 35 having a circular bore so as to be 
freely rotatable around the bush. Each arm 
has a free end portion which extends axially 
55 of the switch, with one side face 36 of the 
end portion engaging the ears 21, 21a of the 
cover plate 20. The faces 36 are also engage- 
able by the lugs 25 of the release member 22. 
The opposite face of the end portion of the 
60 arm 35 also engages with the hooks 33 of 
the springs 30. 

In use of the switch with the two bolts 6a, 
6b disposed in diametrically opposite slots 
16 of the stop plate 18 as shown in Figure 2, 



it is desired to operate the switch to the next 65 
switch position in one direction of rotation. 
To effect this, the switch handle 29 is rotated 
to move the release member 22 in a clock- 
wise direction as viewed in Figure 2. The 
movement of the member 22 causes a lug 25 70 
•thereof to rotated the arm 35 so as to rotate 
the outer end of the spring 30 while the 
inner end of the spring is. held in position 
by the bush 31 and the arm 34 which, in 
turn, is prevented from rotating under the 75 
influence of the spring by the ear 21a of the 
plate 20. As shown in Figure 5 continued 
rotation of the member 22 brings the cam 
plates 26 with their wings 27 into engagement 
with the pegs 19 of the bolts, which move 80 
the bolts radially inwardly until they are 
released from their respective slots 16. At 
this moment, the springs 30 urge the cover 
plate and the carrier plate in the clockwise 
direction until the bolts enter the next ad- 85 
jacent slots 16 disposed around the stop 
plate 18, The bolt 6b enters a slot 16 so 
that its stop-engaging surface 11 engages a 
stop at one side of the slot, the chamfers 
13, 14 allowing the bolt to move radially out- 90 
wardly into the slot whilst the bolt is ap- 
proaching the end of its rotational movement 
with respect to the housing 3. At the end 
of the rotational movement, the other bolt 
6a moves into its respective slot. By virtue of 95 
the stop engaging surface 11 of the bolt 6b be- 
ing formed by one side of the bolt and thus 
parallel with the direction of radial move- 
ment of the bolt, the end portion of the bolt 
enters the slot without any tendency for the 100 
bolt to move out of, and ride over the slot. 

The switch is alternatively operable to 
change the switch positions in the opposite 
direction of rotation of the release member 
22, This is effected by rotating the switch 105 
handle 29 in an anti-clockwise direction 
whereby a lug 25 of the - release member 
rotates the arm 34 which rotates the bush 
31 and thereby the inner ends of the springs 
30 while the outer ends of the springs are re- 110 
strained against rotation by the ear 21 and 
the arm 35, This again has the effect of 
tensioning the springs 30 so that immediately 
the bolts are released from their slots by the 
action of the wings 27 against the pegs 19, 115 
the springs urge the cover plate and carrier 
plate in the anti-clockwise direction until 
the bolts locate within and occupy the next 
adjacent slots 16 around the plate 18. In 
this instance, the bolt 6a operates in a similar 120 
manner to that described above for the bolt 
6b, 

In a modification, the cam means of oper- 
ating the radially inward movement of the 
indexing elements is different in that a cam 125 
slot is formed in each indexing element. 
Projections which extend axially from a re- 
lease member enter into the cam slots dur- 
ing rotation of the driving shaft and move 
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along the slots so as to move the indexing 
elements radiaUy inwards. 

WHAT WE CLAIM IS: — 

5 

1. A switch of the type described having 
an indexing mechanism comprising at least 
one indexing element movable radially in 
a guide secured to the driven spindle and 

10 element spring means urging the element in 
a radially outwards direction, the element 
engaging one of a plurality of stops when 
disposed in a radially outward position by 
the element spring means, the radially outer 

15 end portion of the indexing element com- 
prising a stop-engaging surface on one side of 
the element which is substantially parallel 
with the direction of radial movement of the 
element, and the opposite side of the element 

20 being chamfered to facilitate engagement of 
the end portion with a stop, and the release 
and driving mechanism comprises a release 
member which is rotatable by the driving 
spindle in a direction such that the stop 

25 engaging surface of the indexing element is 
facing in the said direction of rotation, the 
release member being engageable during its 
rotation with an abutment on the or each 



indexing element to urge the indexing ele- 
ment radially inwards against the action of 30 
the element spring means, and a driving 
spring which is strained during rotation of 
the release member and causes the indexing 
element and the driven spindle to rotate 
after movement of the indexing ele- 3 5 
ment has been moved radially in- 
wards away from one stop, rotation ceas- 
ing when the indexing element engages 
another stop by movement of the element 
radially outwards to bring the stop-engaging 40 
surface into engagement with said other 
stop. 

2. A switch according to claim 1 where- 
in two diametrically opposed indexing ele- 
ments are provided, each indexing element 45 
having a stop-engaging surface with the stop 
engaging surfaces of the elements facing in 
opposite directions of rotation of the 
spindles. 

3. A rotary electric switch constructed 50 
and arranged substantially as described 
herein and shown in the accompanying draw- 
ings. 

R, J. AUSTIN, 
Agent for the Applicants. 
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